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(54) Web iniertactrtg <ievtc6 

(5?) Web access fundioaaSfty :s snibedded sr! s 
d3vic>3 (10) CDfTipfis-ing a web server (14) proyiding 
access to the user Imeifacs iufsctio'is for {he ds-zics (10) 
ihfoogh 3 device wsb p&qs CiS), a;>d a oeivvo;k r'ntsr- 
fiKe (1 2) ir> {he dspN4c3 ( J 0) arsabiing access to the we& 
p^gs {18} by a web bfcwssf (40) such iiiat a user of ihe 
wso brCA^sr (40) accesses the user ireerfacs fur^ctions 
for thedwice (10) through the wdi pags {18), 
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P,gut& 2 ^shows a !io«T^<»-bss«;j r;«s\wrk that sn?^es a bfovsj&f so ;icc«?«.s if\& s.s;«f irsJ-sdacs ftJ«cSons rhrcug^; 
tns dswice web pag«; 

Figure 3 j^LiSirsss an isxa-Y!^:^* dftviod vsisb »sg8 ta pniiisr dsvsce: 

Flgyf« 4 shows « iaf^s os^af^iJatsors r!er*off< ht-sri^it tt^t eoatSBs access !<; ckf^'ics 4VS5^J psg&s oi fid-sfjng 

fsce funcSiofs. Thsdcvics iS sncSu-dss s nc"«vGrK intorfcsse :£ar-<3 3 >^<i5fo server ■'■i siorg wsth 51 fj-ioriter 16 'Hie .-^swask 
srTt<Sfface 1 S er^ablgs con-iiTsunicfiison via a cosrimiinicatiof? path £'2. Th<a fnanstor iS contfdji varjous devics-speofic func- 
ticsis tn& dafics 10 arid rnofsi^ars a sst cf i!lfQ^■frsg;j<;n psrtainirig t;5 the d&j^zB 10 via s ccmfoi/i-s-^DniJOf path 20. The 
ws^! BSfvs; 14 pixivsi es !>«?v«ir tu!^3;:-xis tcJ wftb c!!€f^ts Via th.« mnmjriicatfO!^ fsaih S2 T>!S ws«5 ssr v&f ^ 4 provicJ^ 
'.•^i^ s<$!vef !>j!^ct!C3!-!5 aecCiXSin^ lo Hi,^>*5 'Tsxj '^-an-sJ^f Pittocoi (HTTR) 

Tfja ^v;jh -s-efwr 1* ?4s..s55v«;s HTTP ccfrsfnisnds m!i;sj<ih sh« !-!«iv«i;i< ifstemcs 12 thaJ spscly s s>fadSfSermfnsd Ura- 
vsi-sas Rssoisrcs tocstof {URL) f:>f t^i&dsvis« iO, Ths HTTP cQ:!T5!r!3ficis r^ay sensed i?)? wet! csersts to f<?<3J3 ?nfcrf^-ilKSf? 
I'Om pit}: d&'ics to -3uct! 3S5 cJsviC^ SjIsSiJS ;f?ti>f nsstson, Ths HTTP ixs^ifiiassis miy oiso be iss^sJ to tsisos-fer inScss^tsisoo 
te Sis d&vic» :Q suc^ K-itcsTiTfS'Ssp that cantrds ?hs fuirtc^iof^ er csJ&i'Stsftg states ot ths dsvits 10 Sue?'; HTTP cds?>^- 
rs^SfJdS indues HTTP G&T KslP PC^T. a^X'J HTTP PU T i;o,-Yifyij;t>clj5 

it' respofjss io sn HTTP ct^tr-.fmf^ targstisd fer the device 10, this v5<-sjb sgr^-sr U gener^ates « va,*&t3 page 18 thai 
d«fi!rii5s. 8 sst of iis«s srii^sHiiCij tor-otsefss for ihe dsws 1C\ Th« w&b page 1 B is s Hyp<$fts)(| Msfkup Unguags (HTh.^-.) 
f!!i4- The nelworit ims:-fac8 13 ifsosfefs tne Aeb p&qs t8 to « asciueaing HTTP tfSent vsa ihe cof^ifniirScaSosi path 22 

Th« vv!?br>arv«>s UgeJKita-^Mitnss wssh psge 18cj>/narf>iCi?Jy So f«dii?ct the updated state of the 5n?«sf.^ation perta:ning 
to devics 10 t^'at is rr^sfitasied 'Oy' ^nstcr ^ 8. Th* pegs 1S rr-gy ai^io iai?t!r=» motro> bistLVHs accorosnot t* 
ItT* HTTP pt^cJcfCCi that SKnatita various oontrci tuncfeoos tor 1^3 dsvsos 10 to b« jfiitiaisd trom a 'AjsJ? otssrst ^"S t^« co«rs- 
ox!nk.«;t!Ofj ?s5it? £S The wsb page 1S fnay contaSrs ts<t. ima$j<*&, fYKjirs-fjecil-afiiss. fwrfsj, tabi;^ or sny cfc^^cJ lyps 
P«fted by shs HTTP arid HTt^t pi-otossS^. 

ir. adtsife?, the pays iS t^iit^' confetri g<5s c«- ifsxg UHLs; t^s^itt S};secsfy actiticrig! psges k>r^iSid witrstn ine 
devst'o 1C5 i^Tis w{.^>p3§o IS rf5S[>< j^j-jocantsii-i or>8 of !m'-> tJRU -j^S spssc^ty sdditi&nsi k^iife pagiss toost^cJ »tsi5«<tisfe 
i.s sxtsffiatto she dss'ice to. T>te adartsonai web pages axtsrrjat tii^cistvfe^ 10 rw/k^ tocatsci. tof ^woirpts, on s focai 
comirsjr^cation ne5'*ofK or on -bo inj^tTjie; worid v^ide w^d. 

Tr-eds'^cs 10 rsoresantij is 'f/his v-ariety of cevict-s iiKtuds^gdwcsJ^: and) ss prlnS-S!;?;, fsx nuK.ts*nes> respi&rs. gotv 
miinicatioft aod tsieshorfy d&>/.C8S. "x;;-oi8 sntsriasnmeat devices suvf\ as teiavisic-ns, vsdec and aod'sy cievscss as ws^i 
;5'S af5fjiiJkni;«ss;L«ch as -etrfgsiators srsj wHJkh;fig f!^am^i^'5< s«;ijr(tif' SySifeO'!&. aLfimv^tsis-s;, SfJcl hot tt,t3S Theoevice 'iO 
also rapf&sents a vsnoly oi msss>jfSv'^^&f:5 "Totiuroersts jf^itudir^ osciiiojsdop^s, and spec^rur^ analysers other sys>:^s 
05 i^esssi^sfefnent d>%X8S. In sPditior;, its; dsi':c:e 10 i■•^j;^^ew^'■•ts a vsfksy ccs-r^iLstor pes ;s;,h«?st dsviosss «x4udsig mass 
ss-Ofags v>-i;ta sucit as fotafeft^ f:>sd!sk atcr&ge ontls 

Tho CiCiov!?^.'3k:ati-:;ri psitts 22 ri?p«K<«?rsts af?y Ksrifny-jicaijon tsvsans that is capii^sia ot tfarmfaoi^'S HTML filss 
scocsdi'-sg >o ths HTTP pfotpcoi The c:?J!r5riT,.»iic«iiO!-; pstts as (?^y he festissxt by a w.d« vsnety of coroiTHjjnicaiiOft 
o^ac.iist^isn'^s ificiLidii'sg iocs! ajsa n«?works, t^«phon& iinss srsciydsig c.«t!uiar t«;spnon« tifjte, s.«r«ai co!-*^rrs.in>c;s!KS)-5 
iisVss, paraiiei corrmif ication iinrts. fxs-ver isf^i; com.!^un!oat(C3>^ iinks, anti fadio am intrar-'xi ca-ysrv^s^icatic'i ii'iks T>^« 
C0fWiu.ntcs?k>n pat;!t 22 rmy ateo bs s dirssct irteri-sel canr-s^dim to the -HOf^-wids weo, 

FigtJfe lb ;sa t-arpwfife ^Jiockdiagfari of the devjce 1O. Hie Oijvice ifidu<tes a processor 20t3, a fneoioi y 210, 
a sel ot device-sf>sc^ic hara^ara 300 aior^g wstn a ssl ot input-'cxitpi,.:! circuitry £20 lhat anafciss tcrtsjTfiuriscatior! vis iJ-ie 
cojnfr-wnscstfeo pafh 22. "H^e pioc^ssor SGO p&'fofrrs dOi^sce-^Macttio fiinctiOfis 1c< it^s dsvica 10 m ointssoavion vwth trts- 
device-5|58cii!C riSfch-vars -ao^j T^?e proc-es«or 200 « atso empsoyed ts> {jfovsds web s-srvsr ^uncifcsristity if) ttje d«vs;s tO. 
sn jjti® i^t^oftStneni. -he prosisssor 200 storss ths web fxsge IS i» aBjrrwy 210 V!fh:<;t5 o-ssy &tso bs osed to sto^a 
inN,Y;-tifflt<ors associaisd wth sx-iiVsat datfica-spscit c tuiiois^is 

In ooe eo-&<s<:tsir.ef;t tt^e s.iiJViC5: 10 isi a pd-ntsr devjce ivfiseto ihs psocsssoi 200 ,^;Td the p-sasis^y 210 &retofm 
ifs-ssgs rsnd^nng feBCPCs'ss «n<3 ths d«,'ioe-'5p»c*c hardware 300 incfs,s39s p'snfe harciwase a^-Kl assjodatisl oira/stfy 3;->d 
wbsros!-^ tii€ i!put;'Oii!»ut OfSuitjy 52<3 pfovdos network S(CS«es to tft& printer desviCfi 1 0. Th§ wed s-afi<ef ^Jr!^:^io^Jai(ty i^; 
embedded ir.to the printer device 'lO by- providir^g eoitw<5re q> firstrivarft tor tne pfOf^es^sx SCO asxs t)y sAti^irsg spacs 
;w3i!;u:fi6 in ihe rtis-raiv 21D a<"sd by osincj ths exisfirsq (Optii/ciwlput cifcuitsy 22G .such as tthO! Cffcuiiry to tfansier 



in <:>!■!£ atmc>:i;r?5ijf)t ih(;s hxsfwsstic'fifcr *he wsSs p^gtj IS 15; fxs^^s^icsiiy updsled toy §ia{S-Gft*ssof £00 and !s stcrad 
\n H17i,*L fofi-mi in th« n-iSj^wy a!0. is^ at« an «n*KxSi;-!ia)-rS, ins prccaasor £00 teads the pagsj 1 S koin rh* msnv 
ory 2 iQ ir. f ssponse So She HTTP cof^imarsd and transte ihs p<igsj to the sueb Uw.-s^s 40 ihe hcsT^* bsssd 
nsSwcjfk SO- 

In sri sitsrnatKf^ 9tT)tac<cii!T)Sf5S, tne procs^sscr 200 gersersjss the wsts page 1 8 aa ths fiy in r&^scnss io> ihs HfsP 
co?Tiftia;^d ffon^ thfe was fefov^sse 40 if. such an Sf;-!bodin-;«r!t, trie pfccm&o! 20& a'slains infofma^cn psr?air!iftg \q the 
?Ssvice from the ds^^ce-sascsflc nsrdwas-s SOO aft®- fsceivlng ihs HTTP oc«-!ifti«rd af>d ^ecc^sfiizsnq th« URL ccnr;5>fti?d 
thet T*j« p-'Dcsssor 300 fom-ssts ttJS infermsisot? itns HTfAL fo:n-&i SsJ ds-sn^x the wsii f>a>3« 1 B and trisnsSers 
th« i-sTMLfsjrn^Hfici :>'if?x!Tsa?;«i to tt^sweb bf£:wssr 40 vuh ih® f5&fsi« i>ssi£scl n3?»<iSj"K 30. 

Th& HTJ'.'-tL fas ss- tiSi-fS^Sffsd acosfdiog to the HTTP pfotocos x<#h;ch &ijec!?ses ihs UBt «3s"r95.p»fidi{?g to ihs wsjj> 
s:;<?<sv<!fs«f The vvd3 feo^fser 40 jscisv?:?; the HT^^L !»« a«i sSfKia-s «sb page IS m tJ-ss dsspssy -13. 

ioiiOAsng is «n 8.x.si>^s§ h'T>,1L Me that ds^sjies ttis wsSs pssg«5 W srf srnbixlij-riijri; wt;!-3J ?Jj-'i dsvice 1O is s 

<TlTLE>?rinter Home Page</TITLE> 
<Hl>ho-ne pag« tor device IQ</U1> 
<HR> 

The following inSorrna^riori pertains Co 
the device 10 which in this exarsple 
is a pri:iit«r 
< table border > 

<captiori> Prlncer with a URL ■c/caption> 
<TR> 

<TD>?rinter Nat!;e</TD>?ortdvS< /TD> 

<m> 

<TR> 

<TD>Jkd^.ir>.i £3tr3£or</Tl>-.<TD>5ir , John Dos</TD> 
</TR> 

<TD>Lcc:a 1 1 an< /W><TD> Bui Iding 1U< ./TD> 

<;/TR> 

</TABL£> 

HREF - "htitp-. //■•iw"v'w,hpsc,com"'> Service Contract 

HESF « "http; //«w, hpsupl ,co5fi" > Supplies 
ordering</A> 

< A HREF ~ "^h L LP / / www . hpl . hp . corn" > Fixture 
<HR> 



.Rg«r8 S :iiust«atj;& tJm wssfo p&g* 1 S hi' t? v« a^«:V5p!§ HTML t j's sitx&w -iibav-e vsft?a;»r; ih& d*v)cs ^- 0 is a pr 5t>S«f. The 
wsi3 p-«^s iS is rgnder&3 an tjfse dispSsy 42 sy tne weD DfO-A<s&' 40 sn 5s^x;riss to th-e «:<3ft-pie HT^J^L axxis s»t V<sm 
AtKive. T?-:e web p<ige 18 sf^Jisfes; a tftSi^ 70, a h^isdof s*KS;<:n 6&, 3 oi ASC:S lext s tsfois s^cAon 64, snd s 
S«l of i-ryperiir-Iss 6S-S8. 

Tf?& pa«j« Stis: 70 !s defsrsfsj b^' th§ i-rr^lL ( TiiLE ) P«f5t&- Horn« Pags < /iTrLE ) codm^ sho^vn at^ovs. The hoad<sf 



prccessor {200) that gene^atss a device wsii f>a^e (16) wl^e-sin jhs ds?/!C8 wsfc page (18) pfos?i£i8s a set oS 
user intei^sce ftjfidiGns for the device (10) and Inciiidss a se« of irifdrrn-ation pgrtainiog to t^sS device ("iO): 
fremofy {210) for stofing ;hs dews web psgs (IS): 

ififXii/ouipiil ciicsjstry (220) mat enables comn>jn,ication via a comn-iunicaiior- pstfi {22) such that a wsi> 
brcvi'ser (4C) accesses tne dsvice web pags {18) via ihs confimt-rijcaison path (52) 

4, The dsvica ijf daim 3, y-fhsr&n the pracetsas- {2D0; receiver an HTTP ccaimand v«3 the snpuyoLstput circusl-y !2S0) 
and then Cisnerates an HlMLfil&tiat dsfinss the de^'lcs wst! page (IS) in rei^jonss to Jhs HTTP commisnd. 

5, Tm device (1 5) as ir c?ai!TSS S a 4, whsfein the HTTP cosTJiTiand sp!?c:ties ;i URL OTrssponrfing to tbg devics (10). 

6, The dsvice (10) as in claim 2, whsrsiri ths HTT-^L liie coniains s sei of i.ifofrrxitiGn p^ttsinirig \c the dsvice (10), 

7, Tm device (10) as in clahTS 2 cs 4, wherali-i she HT>j!L f^ie comains a sst of *JRLs that cootfsi a set of prsdetef- 
mined fijnritsor'v'S for t?isdsv!cs {Vi) wherein s«ch URU may point to a wsb paga (tS) Iccsf&cf ;!itsfna! to ths <i&/\cs 
(10) or a web pags i-^caled esiernsl to ths cfevics (10). 

8, Ths device (10) as in clairrss 2 or 4, whecein the HThAL fife contsins a r;ypeti;nk to an externai wsb psgs t^sat spec- 
ifies 3'±i;fiona; infcjrrr>aticr: pertaining to tne de/ice ( 10) . 

9- A us-sr interface rrssthod for s device (10), con-spf isir-ig the steps of: 

■genc-tating a dsvice web page (18) within U-sa device (10) whsresn tne device web ^iaqe (iS) prcvxies. a sfel of 
ussj' tntsfface functions; far ihe device {10);: 

prcsfidinG Jiccsss. to the de'-rice wst> pa^e (18) irom 3 web bs-QWSsr (40) extet nai to tii« device (10) such fiiat a 
user o? ths web browser (40} accesses the tjsa' irtes^ctce functions for ihs dwscs (10) throtsgh ihs device v^-sto 
page (iS). 

10. Tha meSiod of oiaim 9, wh^fein ^is st^ of gaieiaiing a device web pags (13) indudes ihe st^ d genefatirig an 
HTWL f ISe that dsf inss the dsvice wab ptifte ( t 8) in fiispcinss to an HTTP cisnvnand !rsc;eived frtjm the wsfc hrowss? 
(40). 
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